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a motion vector (M V) for detenninlng motion compensation pixel value at a n^r^c.^r,, ^ v, 

SSn*'^ ^pPoi ofte'Sair^^^ ?SL?^"S?e^i^^o^rre^,^^^ 

«fl.hf ""^^ considered, and a pixel 5 other alternative methMs than a s^le a^aghig method 

di, inaiori^ilj. 1 calculating by using a coefficient of a low-mss filfpr 

afM^n 'wZ of obtaining a determined value of Although description has been made of 1 clse^for 

^k^JcTuilTS.^JL'^"::^^^ 'T^g-otioncompensationbasedonafiddofanM^^^^ 

D^nition of T Zl; ^^ of «>ove com- lo signed m the present embodiment it is needless to menUon 

Son offvT^ Ti- \ P«^l ^"I'^e «t *e teat the eflfect of the determination does not change if a 

position of (M-2, 4) First, this pixel value is obtained from frame is used as a base or a noninterlace imaee is used as i 

JL'uH t'o be IS.*/.^''^ P^'^ "'"^'^ ^ ^^-"^ andthirJemSX^mrrespec 

value IS to be obtained based on a weighted average tively. ^ 

^ f'l'''''^ ^u"^ ^^^"^y P^^^ According to the present invention, as is clear from the 

1^1 I? I'^l^ ^^""^ P^'^'^^^ above-desciibed embodiments, a time position of a refer- 

{M-z, 4) IS obtained by the foUowing expression: ence image is corrected by using a motion vector as required 

so that a pluraHty of pieces of reference images sampled at 

aCA/-2,3y24^(A/-2,5y2 different times according to detected motion at ceitain time 

20 intervals of a block unit including at least one pixel become 

Next, based on the above M V, motion of the input image ^^^^ separated from the input image by the above 

from the (M-l)-th field to the M-th field is calculated The inta^als, so that it is possible to obtain a plurality of 

time difference between the M-th field and the (M-l)-th f^^^^ of images at positions separated by the above time 

field is V2 of the time difference between the M-th field and ^^^^^^^ from the input image. By combining the plurality 

the (M-2)-th field. Accordingly, this motion vector can be Pieces of images together, a reference image of high pixel 

considered to be MV/2. Since the vertical component of the ut^ obtained and a pixel value at a position wliich 

MV is now 3, the vertical component of MV/2 becomes 1 5 u compensated by the detected motion is calculated 

Accordingly, when a determined value of motion compen- / ^^^^ reference image of high pixel density, so that 

sation of the a(M, 1) is obtained from the image in the ^If calculated pixel value is used as a determined value. 

(M-l)-th field, this becomes the pixel value at the position ' there is an effect that it is possible to determine motion 

of (M-1, 2.5). This pixel value is obtained from a pixel value compensation of an image at a very high level of precision, 

witlxin tiie (M-l).th field. When the pbtel value is to be according to the present invention, a vector for 

obtained by a weighted average, inversely proportional to a ^^^ccting a time position of the above reference image can 

distance, from near-by pixel values, for example the pixel - calculated based on motion detected at a certain time 

value at the position of (M-,1, 2.5) can be obtaiilcd by the which does not require a detection again of a 

following expression: moUon vector for correcting the time position, so that this 

has an effect that motion compensation at a high precision 
level can be ensured. Further, since an interlace signal can be 

s*a(M~i,2y4^(M-iAy4 used as an input signal and a reference image can be in two 
uo.^^ *u ^ ^ • . 40 fields of a certain frame, the above determination of inoHnn 

oft^?^f^T'°'^^'*T^,"'^"'"'!*"'^"''"'~^'='^'^=«^ '^on^ensationcanbeappUedtoaframe^^gerusensS 

uL? afTh. tf H 'I f "^"^ ^ " detennination, at a high precision level, of motionTn 

used as the determined value of the a(M, 1). pehsation based on a frame 

Although the above explains the case for determining Further, since the same value can be used for a block of 

^^T^t^n^ " '^'^ *^ '"P"' ^ees, each block having its whole or Tspatial 

iTJn K^t ^ «>«»Pensation of an image Position supoposed with that of the other blocks as a move 

having both vertical and horizontal components. detected at a ^ain time interv^of a W uS^ incl^a 

of let'.? ""T- "'^"'^^S '° embodiment at least one pixel, it is not nec^sfa^- to c^ om a 

?>f<l«'«'^°°^<>f^ovesofmanyb?SkinrSu^iJofiS2 

flZV^.Z^' . of reference miages sampled at dllferent itnages so that there is an effect that a detemanaiion of 

Umes accordmg to detected motion at certain time intervals motion compensation at a high prfdsion 1^1 cr be 

of a block unit including at least one pixel is calculated ensured. ^ precision level can be 

based on the above detected motion, and a pixel value at a We claim: 

position which has been compensated by the calculated 55 1- A method of determining motion coranpn^atinn fr.. 

mouon portion for each reference image is calculated, so input image from motion ^ctoTS^^e^r^e Cut ^Lll 

of 11^°'''^^" P'"^'^ °^ deteimined values and a plnraKty of reference imagesS^eft^"omSo 

of motion compensaUon from the pluraUty of pieces of the steps of: saia mcmoa comprising 

In the manner similar to the case of the flr« ,.mhnH,-™-nt • i t^- "ference image, said at least one 

r^f^'cel^ISftSlSXn^^^^^ ^'^4 ^ MV2 between at least Co 

g cuiaaon method for obtammg a reference images of the plurality of reference images at 
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a first set tiin& intervai Ti, which is parallel to the 
motion vector MVl at the second set time interval Tj 
and different in magnitude from the motion vector 
MVl at the second set time interval by a value 
determined by MVVT^/T^; and 
(c) calculating the motion coinpensation of the input 
image from both of (i) the motion vector MVl between 
the input image and said one reference image and (ii) 
the motion vector MV2 between the at least two 
reference images of the plurality of reference inaages., 

Isj2, A method of determining motion compensation for an 

input image from a motion vector between the input ixaSLgc 
and a plurality of reference images, said method comgiising 
the steps of; 

(a) detecting a motion vector MVl betweep^the input 
image and one reference image Rl of said plurality of 
reference images at a second set timp^texval Tj; 

(b) providing a motion vector MV3 txitween the reference 
image Rl and another referept^ image R2 of said 
plurality of reference images/at a first set time interval 
Ti, said motion vector li^3 being parallel to the 
motion vector MVl andr different in magnitude from 
the motion vector MVl by a value determined by 
MVl-TiATj; ^ 

(c) obtaining a raoti|(fn vector MV2 between the input 
image and the ancfther reference image R2 at a third set 
time interval Ty&om a sum of the motion vector MVl 
and the motio^vector MVS, and calculating respective 
pixels corresponding to the motion vector MVl and the 
motion vMffor MV2 from pixels of the reference image 
Rl and tne reference imiage R2 corresponding to the 
motion/vcctor MVl and the motion vector MV2 or 
from sfixels positioned peripherally of the pixels of the 
refer^ice image Rl and the reference image R2; and 
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(d) calculating motion-compensated pixel values from the 
calculated pixels of the reference images. 
£3, A method of obtaining a motion-compensated image 
from a motion vector between the motion-compensated 
image and a plurality of reference images, said method 
comprising the steps of: 

(a) obtaining a motion vector MVl between the motion- 
conipensated image and one reference image Rl of said 
plurality of reference images at a second set time 
interval T^; 

(b) providing a motion vector MV3 between the reference 
image Rl and another reference image R2 of said 
plurality of reference images at a first set time interval 
Tj, which is parallel to the motion vector MVl and 
different in magnitude from the motion vector MVl by 
a value determined by MVl-TiATs; 

(c) obtaining a motion vector MV2 between the motion- 
compensated image and said another reference image 
R2 at a third set time interval T3 from a sum of the 
motion vector MVl and the motion vector MV3, and 
calculating respective pixels corresponding to the 
motion vector MVl and the motion vector MV2 from 
pixels of the reference image Rl and the reference 
image R2 corresponding to the motion vector MVl and 
the motion vector MV2 or from pixels positioned 
peripherally of the pixels of the reference image Rl and 
the reference image R2; and 

(d) calculating motion-con^ensated pixel values from tlie 
calculated pixels of the reference images to obtain the 
motion-compensated image.*p 
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4. A method in accordance with claim^K 

p_i 

wherein said motion vector MVl between the input 
image and said one reference image of said plurdlity 
of reference images is calculated from a motior/ ofat 
least one block unit at said second set time interval, 
said at least one block unit being a part of sa/d input 
image and comprising a plurality of pixels./ 

5. A method in accordance vdth claim 2. 
wherein said motion vector MVl bet\yeen the input 
image and said one reference infiage of said plurality 
of reference images is calculated from a motion of at 
least one block unit at said secony set time interval 
said at least one block unit beingA part of said input 
image and comprising a plurality of pixels. 

6. A method in acqferdance with claim 2, 
wherein step (c) comprises /obtaining said motion 
vector MVl from a mean ofgaid motion vector MVl 
and said motion vector /MV3, and said pixels 
positioned peripherally ary valued in accordance with 
an average weighting /nverselv proportional to 



\e reference image Rl and 



distance from pixels of A 
the reference image R2/ 



7. A method of obtaining motion 
compensation for ap input image, said method 
comprising the steps/of: 

(a) obtaiimg a first motion vector MVl 
between the input image and one reference image Rl 
of a plurality of rgference images at a second set time 
interval T2 between the input image and said one 
reference imags Rl : 

fb) cailculating a second motion vector MV2 
between the imut image and another reference image 
R2 of said plurality of reference images at a first set 
time interval Tl between the input image and said 
another refpence image R2, said second motion 
vector MV2 being parallel to said first motion vector 
MVl and naving a magnitude satisfying the relation 
MV2^Myi'(Tl/T2): ' 

jc) calculating pixel values of said one 
reference image Rl from pixels at positions 
corresponding to said first motion vector MVl and 
calculaftng pixel values of said another reference 



said s 


3cond motion vector MV2, wherein said 


refere 


ice images Rl and R2 are such that a motion 


vectoi 


MV3 between said reference images Rl and 


R2ha 


► a mathematical relationship with said first and 


secon 


i motion vectors M V 1 and MV2 in which said 
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value from each of said fu-st and second motin^ 
vectors MVl and MV2: and 

(d) calculating said motion compensation/of 
said input image from said pixel values calculate^ in 
step (c). 

8. A method of obtaining ifaotion 
compensation for an input image, said /nethod 
comprising the steps of: 

(a) obtaining a first motion ve6tor MVl 
between the input image and one referen/e image Rl 
of a plurality of reference images at a second set time 
interval T2 between the input imagq/and said one 
reference image Rl: 

(b) calculating a second moKon vector MV2 
between the input image and another reference image 
R2 of said plurality of reference images at a fu'st set 
time interval Tl between the input image and said 
another reference image R2, iaid second motion 
vector M V2 being parallel to said furst motion vector 
MVl and having a magnitud/ satisfying the relation 
MV2=MVl-fTl/T2): 

(c) calculating p&el values of said one 
reference image Rl from pixels at positions 
corresponding to said fi^t motion vector MVl and 
calculating pixel values of said another reference 
image R2 from pixels At positions corresponding to 
said second motion/ vector MV2, wherein said 
reference images Rl And R2 are previous to said input 
image in a time segnence: and 

(d) calculating said motion compensation of 
said input image from said pixel values calculated in 
step (c). 



9. 



method of obtaining motion 



compensation for an input image, said method 
comprising me steps of: 

(dp obtaining a first motion vector MVl 
between tne input image and one reference image Rl 
of a plurality of reference images at a second set time 
interval /T2 between the input image and said one 
reference image Rl: 

(b) calculating a second motion vector MV2 
between the input image and another reference image 
R2 of said plurality of reference images at a first set 
timaf interval Tl between the input image and said 
another reference image R2. said second motion 



vector MV2 being parallel to said first motion vector 



^ (c) calculating first pixel values of said one 

motio^ vector MV3 is parallel to and different in reference image Rl from pixels which are neighbors 



1 and having a magnitude satisfying the relation 



M\ ^2=MV1-(T1/T2): 
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of positions corresponrim g to said first motion vec/nr 
NfVl and calculating se cond pixel values of saiH 
another reference imatre R2 from pixels which i(rff 
neighbors of positions corresponding to said sec/)nd 
morion vector MV2. whe rein said reference imag es 
Rl and R2 are such that a morion vector i/W^ 
between said reference i mages Rl and R2 lias a 
mathematical relarionshi p with said first and sfecond 
morion vectors MVl and MV2 in which said Aiorinn 
vector MV3 is parallel tn a nd different in value from 
each of said first and se cond morion vectors ikV] an H 
MV2: and 7 

(d) calcularin e said morion comp/ nsarinn nf 
said input image fi-om sa id first and sefcond p ixel 
values calculated in step (r) 



10. A method of 



obtaining 
image/ said 



morion 



7 

otion 



method 



compensarion for an input 
comprising; the <;tep g nf- 

Ta) obtai ning a first mot/on vector MVl 
between the input ima ge and one reference ima^^e Rl 
of a plurality of referen ce images^ t a second set ri^' 
interval T2 between t he input /mage and said 
reference imap ;e R 1 ; 

f b) calcul ating a secofid morion vector MV2 
between the input ima ^e and Mother reference image 
R2 of said plurality o f refert^nce images at a first set 
time interval Tl betwe en ihe input image and said 
another reference imag e/R2. said second morion 
vector MV2 being parall el to said first morion vector 
MVl and having a mag ^tude sarisf^ng the relation" 
MV2=MVl-rTI/T2): 

(c) calcularir i^ first pixel values of said one 
reference image Rl ft/o m pixels which are nei^ hhoT^ 
of positions correspdhdi ng to said first morion vect^ 
MVl and calculati^^r second pixel values of ^ 
another reference Jma^e R2 from p ixe ls which are 
neighbors of posiiSons corresponding to said second 

motion vector MV2. wher ein said referenre iTTina^ 

Rl and R2 are ^evion s to said inp u t image in a Hme 
sequence; and 

(d) cartcula ring said motion comp ensation nf 
said input in^ge from said fu-st and second p ixel 
values calcuji^ted in step (c). 

1 lit A met hod in accordance with claim 7, 
wherein siid referenc e images Rl and R2 are 
previous tj said input im age in a time sequence. 

p. A meth od in accordance with claim 9. 
wherein feaid referenc e images Rl and R2 are 
previous ftp said input i mage in a time seq uence 



